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(57) ABSTRACT

A portable terminal supplies power to a chip card therein with
host power off. A power controller supplies power from a
battery to a host, the chip card, and a CLF; a first switch
opens/closes a power supply channel to the chip card, branch-
ing from a power supply channel from the power controller to
the host; a second switch opens/closes a power supply chan-
nel to the chip card, branching from a power supply channel
from the power controller to the CLF; a switch controller
opens the first switch and closes the second switch if the CLF
detects a contactless RF signal, if the host is off or if the
portable terminal is in a low battery mode, and if the contact-
less RF signal conforms to the communication method of the
chip card, and the switch controller closes the first switch and
opens the second switch if the host is on.

McClelland,

4 Claims, 7 Drawing Sheets
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PORTABLE TERMINAL, RECORDING
MEDIUM

TECHNICAL FIELD

The present invention relates to a portable terminal having
a contactless communication function, a program therefor,
and a recording medium therefor.

BACKGROUND ART

Recently, chip cards equipped with an SE function, for use
in portable terminals, have come into use. Non-patent litera-
ture 1 includes a UIM card implementing a high-security
function that can be applied to contactless communication.

PRIOR ART LITERATURE
Non-Patent Literature

Non-patent literature 1: Takanobu Ishibashi, Ryouichi
Kuriyama, “UIM Realizing Highly-Secure Mobile Contact-
less Services,” Toshiba Review, 2010, Volume 65, No. 2, pp.
56-59

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

It has generally been the case that power is not supplied to
a chip card in a portable terminal while the host power is off.
This is because electrical power wastage is reduced since the
functions of the chip card in the portable terminal have not
been conventionally needed while the power is off However,
if the chip card in a portable terminal has an SE function, as
described above, the user will be inconvenienced if a contact-
less communication application on the SE mounted to the
chip card in the portable terminal cannot be used because
power is not supplied to the chip card in the portable terminal
while the host is off. In one method, power is continuously
supplied from the battery to the chip card in the portable
terminal, so that the contactless communication application
on the SE mounted to the chip card in the portable terminal
can be used while the host power is off.

With this power supply method, however, power is con-
tinuously supplied to the chip card in the portable terminal,
causing power to be wasted because power is consumed even
while the chip card in the portable terminal does not need to
be turned on.

In view of the above situation, an object of the present
invention is to provide a portable terminal that can supply
power efficiently to a chip card in the portable terminal when
a carrier wave is detected, even while the host power is off or
while the battery level of the portable terminal is low.

Means to Solve the Problems

A portable terminal according to the present invention
includes a host unit, a battery, a power control unit, a chip card
in the portable terminal, a CLF unit, an antenna, a first switch,
a second switch, and a switch control section.

The power control unit supplies power generated by the
battery to the host unit, the chip card in the portable terminal,
and the CLF unit. The first switch is connected to open or
close a power supply channel to the chip card in the portable
terminal, branching oft from a power supply channel from the
power control unit to the host unit. The second switch is
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2

connected to open or close a power supply channel to the chip
card in the portable terminal, branching off from a power
supply channel from the power control unit to the CLF unit.
The switch control section opens the first switch and closes
the second switch if the CLF unit detects a contactless RF
signal, if the host unit is off or the portable terminal is in a low
battery mode, and if the contactless RF signal conforms to the
communication method of the chip card in the portable ter-
minal, and the switch control section closes the first switch
and opens the second switch if the host unit is on.

Effects of the Invention

The portable terminal of the present invention allows
power to be supplied to the chip card in the portable terminal
efficiently when a carrier wave is detected even while the host
power is off or while the battery of the portable terminal is
low. By supplying power to the chip card in the portable
terminal without passing through the CLF, in normal cases
such as while the host power is on, power wastage and
increased startup time can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the configuration and a
state (host on state) of a portable terminal according to a first
embodiment of the present invention;

FIG. 2 is a block diagram showing the configuration and
another state (host off state or low battery) of the portable
terminal according to the first embodiment;

FIG. 3 is a flowchart illustrating the operation of the por-
table terminal according to the first embodiment;

FIG. 4 is a block diagram showing the configuration and a
state (host on state with UICC packets received) of a portable
terminal according to a second embodiment;

FIG. 5 is a block diagram showing the configuration and
another state (host off state or low battery with UICC packets
received) of the portable terminal according to the second
embodiment;

FIG. 6 is a block diagram showing the configuration and
another state (packets conforming to the internal SE received)
of'the portable terminal according to the second embodiment;

FIG. 7 is a flowchart illustrating the operation of the por-
table terminal according to the second embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Now, embodiments of the present invention will be
described in detail. Elements having identical functions will
be denoted by the same reference numerals, and overlap in
description will be avoided.

[Terminology]
[SE]

SE is short for a secure element. The SE includes an area
for storing confidential information needed to make an elec-
tronic payment using a portable terminal, a memory holding
encryption key information, and a processor that executes
cryptographic processing.

[Chip Card to be Inserted into Portable Terminal]

A chip card to be inserted into a portable terminal is a chip
card that can be inserted into a portable terminal among chip
cards having an embedded integrated circuit for recording
data and performing operations. Examples of chip cards
inserted into portable terminals include UICC cards, UIM
cards, and SIM cards. In the embodiments described below,
use of a UICC card as an example chip card to be inserted into
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aportable terminal will be described in detail, but the present
invention is not confined by the described embodiments and
can be implemented by a variety of chip cards inserted into
portable terminals.

UICC is short for universal integrated circuit card. The
UICC is a smart card for use in GSM (registered trademark)
and UMTS mobile devices.

[GSM (Registered Trademark)]

GSM (registered trademark) is short for global system for
mobile communications. GSM (registered trademark) is a
standard prescribed for second-generation mobile phones
using the FDD-TDMA technique.

[UMTS]

UMTS is short for universal mobile telecommunications
system. UMTS is a European standard prescribed for third-
generation mobile phones.

[Smart Card]

A smart card is also called a chip card and has a larger
storage capacity, more advanced functions, and a higher level
of'security than magnetic cards. The card includes connection
terminals, a chip, and a plastic card.

[SIM Card]

A SIM card is a subscriber identity module card. The SIM
card is a chip card that has a recorded unique identification
number for identifying a telephone number used by a GSM
(registered trademark) or W-CDMA mobile phone.

[UIM Card]

A UIM card is a user identity module card. The UIM card
is a chip card used for W-CDMA (UMTS) technology in
third-generation mobile communication systems and is an
expanded version of the SIM card used in GSM (registered
trademark) mobile phones.

[CLF]

CLF is short for contactless front end. The CLF is a chip for
performing wireless contactless communication.
[SWP]

SWP is short for single wire protocol. SWP is a physical
layer specification of full duplex communication of up to 1.6
Mbps, using a single terminal. SHDLC (simplified HDLC) is
specified on the data link layer above, and HCI (host control
interface) is specified on the network layer.

[RF]

RF is short for radio frequency. Although RF generally
means a high-frequency electrical signal that can be used in
wireless communication, RF in this description mainly refers
to a carrier wave for contactless communication.

[Normal Battery, Normal Battery Mode]

A state of a portable terminal in which the host can be
turned on is referred to as normal battery or a normal battery
mode in this description. More specifically, the lowest
remaining battery level at which the host power can be kept on
is specified as a threshold A (as a percentage, or the ratio of the
remaining battery level to the battery capacity, for example),
and a state in which the remaining battery level exceeds the
threshold A will be referred to as a normal battery or a normal
battery mode.

[Low Battery, Low Battery Mode]

A state of a portable terminal in which, although the host
power cannot be turned on, power can be supplied to a limited
part is referred to as low battery or a low battery mode in this
description. More specifically, the lowest remaining battery
level at which power can be supplied to a limited part is
specified as a threshold B (as a percentage, or the ratio of the
remaining battery level to the battery capacity, for example),
and a state of a portable terminal in which the remaining

10

15

20

25

30

35

40

45

50

55

60

65

4

battery level exceeds the threshold B and falls below the
threshold A will be referred to as a low battery or a low battery
mode.

[Type A]

A contactless chip card standard. This type is used for the
age verification chip cards for smokers in Japan.
[Type B]

A contactless chip card standard. This type is used for the
Basic Resident Registration cards and the driver’s license
cards in Japan.

[First Embodiment]

A portable terminal in a first embodiment, which is the
most basic configuration of the present invention, will be
described in detail with reference to FIGS. 1, 2, and 3. FIG. 1
is a block diagram showing the configuration and a state (host
on state) of a portable terminal 100 according to this embodi-
ment. FIG. 2 is a block diagram showing the configuration
and another state (host off state or low battery) of the portable
terminal 100 according to this embodiment. FIG. 3 is a flow-
chart illustrating the operation of the portable terminal 100
according to this embodiment.

The portable terminal 100 in this embodiment includes a
hostunit 110, a battery 120, a power control unit 130, a UICC
140, a CLF unit 150, an internal SE 160, an antenna 170, and
a first switch (SW1) 151-1. The power control unit 130
includes a first host power control section 131, a second host
power control section 132, a first CLF power control section
133, a second CLF power control section 134, and a level
shifter 135. The CLF unit 150 includes a second switch
(SW2)151-2, a switch control section 152, an SWP interface
153, an RF section 154, and an internal SE interface 155. The
first switch (SW1) 151-1 and the second switch (SW2) 151-2
are referred to collectively as a switch 151.

The power control unit 130 will be described next. The first
host power control section 131 and the second host power
control section 132 supply power to the host unit 110. Here,
for example, the battery 120 has a power-supply voltage of
3.0 V or higher; the first host power control section 131 and
the second host power control section 132 are set to generate
different voltages, such as 3.0 V and 1.8 V, respectively; then
appropriate voltages can be supplied to the circuits in the host
unit 110 and the UICC 140, which are operated by the two
independent voltages (suchas 3.0V and 1.8 V). The first CLF
power control section 133 and the second CLF power control
section 134 supply power to the CLF unit 150. In the same
way as described above, the first CLF power control section
133 and the second CLF power control section 134 are set to
generate different voltages, suchas 3.0V (orlowerthan3.0V)
and 1.8 V, respectively. Then, appropriate voltages can be
supplied to the circuits in the CLF unit 150 and the UICC 140.
The level shifter 135 is used when the power-supply voltage
for RST, CLK, and IO of the host differs from the power-
supply voltage on the UICC side (for example, one voltage is
3V and the other voltage is 1.8 V). The level shifter 135 is not
used when a common voltage of 1.8 V is used as the power-
supply voltage for RST, CLK, and IO of the host and the
power-supply voltage on the UICC side. The first switch
151-1 is connected to open or close a power supply channel to
the UICC 140 and the SWP interface 153, branching off from
a power supply channel from the second host power control
section 132 to the host unit 110.

The CLF unit 150 will be described next. The second
switch 151-2 is connected to open or close a power supply
channel to the UICC 140 and the SWP interface 153, branch-
ing off from a power supply channel from the second CLF
power control section 134 to the CLF unit 150. The switch
control section 152 controls the switching of the individual
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switches 151-1 and 151-2 of the switch 151. The SWP inter-
face 153 functions as an interface to the SWP. The RF section
154 detects a contactless RF signal. The internal SE interface
155 functions as an interface to the internal SE 160.

The switching operation executed by the switch control
section 152 will be described next. First, the initial states of
the first switch 151-1 and the second switch 151-2 are the
closed state and the open state, respectively (the states shown
in FIG. 1). At power-up, since power to the UICC 140 is
supplied through the first switch 151-1, the functions of the
portable terminal 100 can be initialized without activating the
CLF unit 150. If the RF section 154 detects a contactless RF
signal (Yes in S1), if the contactless RF signal received by the
RF section 154 conforms to the UICC communication
method (Yes in S2), and if the hostunit 110 is off (the host unit
110 is stopped although the remaining battery level is suffi-
cient), that is, if power is not supplied to the SWP interface
153 through the first switch 151-1 and if the SWP interface
153 is not active (No in S3), then the switch control section
152 opens the first switch and closes the second switch (S4,
states shown in FIG. 2).

Ifthe RF section 154 detects a contactless RF signal (Yes in
S1), if the contactless RF signal conforms to the communi-
cation method ofthe UICC 140 (Yes in S2), and if the portable
terminal is in the low battery mode, that is, if power is not
supplied to the SWP interface 153 through the first switch
151-1 and if the SWP interface 153 is not active (No in S3),
then the switch control section 152 opens the first switch and
closes the second switch (S4, states shown in FIG. 2). In that
case, the UICC 140 turns on the contactless app processing
ready mode (S5). If the carrier wave is no longer detected
after that (Yes in S6), the switch control section 152 closes the
first switch and opens the second switch to return the switch
151 to its initial state (S7). Then, the UICC 140 turns off the
contactless app processing ready mode (S8, end). If the host
unit 110 is on (the SWP interface 153 is active) in step S3 (Yes
in S3), the first switch is kept closed and the second switch is
kept open, as in the initial states, and the UICC 140 turns on
the contactless app processing ready mode (S9). In that case,
power is supplied to the UICC 140 through the first switch
151-1. If the carrier wave is no longer detected after that (Yes
in S10), the UICC 140 turns oft the contactless app processing
ready mode (S11, end). If the contactless RF signal detected
by the RF section 154 does not conform to the communication
method of the UICC 140 (No in S2), the subsequent switch
control operation is not performed (end). Packets conforming
to the communication method of the UICC 140 include pack-
ets of types A and B.

Although the CLF unit 150 contains the second switch
151-2 and the switch control section 152 in this embodiment,
the switch 151 and the switch control section 152 may also be
disposed independently outside the CLF unit 150.

In the portable terminal 100 in this embodiment, the switch
control section 152 controls the switch 151 in accordance
with the state of the host unit 110. Even if the host unit 110 is
in the power-off state or if the portable terminal 100 is in the
low battery state, when the carrier wave is detected, a stable
supply of power can be provided to the UICC 140 efficiently.
Normally, such as when the host power is on, power is sup-
plied to the chip card in the portable terminal, not through the
CLF, and consequently power wastage and increased startup
time can be prevented.

[Second Embodiment]

A portable terminal in a second embodiment, which differs
from the portable terminal 100 in the first embodiment in that
a function to control the supply of power to the internal SE
160 is added, will be described in detail with reference to
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FIGS. 4, 5, 6, and 7. FIG. 4 is a block diagram showing the
configuration and a state (host on state with UICC packets
received) of a portable terminal 200 according to this embodi-
ment. FIG. 5 is a block diagram showing the configuration
and another state (host off state or low battery with UICC
packets received) of the portable terminal 200 according to
this embodiment. FIG. 6 is a block diagram showing the
configuration and another state (packets conforming to the
internal SE received) of the portable terminal 200 according
to this embodiment. FIG. 7 is a flowchart illustrating the
operation of the portable terminal 200 according to this
embodiment.

The portable terminal 200 in this embodiment includes a
hostunit 110, a battery 120, a power control unit 130, a UICC
140, a CLF unit 250, an internal SE 160, an antenna 170, and
a first switch (SW1) 151-1. The CLF unit 250 includes a
second switch (SW2) 151-2, a third switch (SW3) 251-3, a
switch control section 252, an SWP interface 153, an RF
section 154, and an internal SE interface 155. The first switch
(SW1) 151-1, the second switch (SW2) 151-2, and the third
switch (SW3) 251-3 are collectively referred to as a switch
251. The portable terminal 200 in this embodiment differs
from the portable terminal 100 in the first embodiment in that
the switch 251 has three switches (151-1, 151-2, 251-3) and
that the switch control section 252 controls the three switches
(151-1, 151-2, 251-3). The other elements denoted by the
same reference numerals as used in the first embodiment
operate in the same way as the corresponding elements
denoted by the same reference numerals in the portable ter-
minal 100 of the first embodiment, and their description will
be omitted.

As in the portable terminal 100 in the first embodiment, the
initial states of the first switch 151-1 and the second switch
151-2 are the closed state and the open state, respectively. If
the RF section 154 detects a contactless RF signal (Yes in
S21), the switch control section 252 checks whether the con-
tactless RF signal conforms to the communication method of
the internal SE 160 (S22). If the contactless RF signal
detected by the RF section 154 does not conform to the
communication method of the internal SE 160 (No in S22), if
the contactless RF signal conforms to the communication
method of the UICC 140 (Yes in S23), and if the SWP inter-
face 153 is not active (No in S24) because power is not
supplied to the SWP interface 153 through the first switch
151-1, then the switch control section 252 opens the first
switch and closes the second switch (S25, states shown in
FIG. 5). In that case, the UICC 140 turns on the contactless
app processing ready mode (S26). If the carrier wave is no
longer detected after that (Yes in S27), the switch control
section 252 closes the first switch and opens the second
switch to return the switch 251 to the initial state (S28). In that
case, the UICC 140 turns off the contactless app processing
ready mode (529, end). If the contactless RF signal detected
by the RF section 154 conforms to the communication
method of the internal SE 160 (Yes in S22), the switch control
section 252 closes the third switch 251-3 (S30). The internal
SE 160 turns on the contactless app processing ready mode
(S31). When the carrier wave is no longer detected after that
(Yes in S32), the switch control section 252 opens the third
switch 251-3 (S33). The internal SE 160 turns off the con-
tactless app processing ready mode (S34, end). If the contact-
less RF signal detected by the RF section. 154 does not
conform to the communication method of the UICC 140 in
step S23 (No in S23), the switch control section 252 does not
perform the subsequent switch control operation (end). If the
host unit 110 is on (the SWP interface 153 is active) in step
S24 (Yes in S24), the first switch is kept closed, and the
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second switch is kept open, as in the initial states, and the
UICC 140 turns on the contactless app processing ready
mode (S35). In that case, power is supplied to the UICC 140
through the first switch 151-1. If the carrier wave is no longer
detected after that (Yes in S36), the UICC 140 turns off the
contactless app processing ready mode (S37, end).

In the portable terminal 200 in this embodiment, if the host
unit 110 is on and if the RF section 154 detects UICC packets,
the switches are set as shown in FIG. 4 (the first switch 151-1
is closed, the second switch 151-2 is open, and the third
switch 251-3 is open). If the RF section 154 detects UICC
packets while the host unit 110 is off or while the portable
terminal 200 is in the low battery state, the switches are set as
shown in FIG. 5 (the first switch 151-1 is open, the second
switch 151-2 is closed, and the switch 251-3 is open). If the
RF section 154 detects packets conforming to the internal SE,
the switches are set as shown in FIG. 6 (the first switch 151-1
is closed, the second switch 151-2 is open, and the third
switch 251-3 is closed).

Although the CLF unit 250 contains the second switch
151-2, the third switch 251-3, and the switch control section
252 in this embodiment, the switch 251 and the switch control
section 252 may be disposed independently outside the CLF
unit 250.

In the portable terminal 200 in this embodiment, since the
switch control section 252 controls the switch 251 in accor-
dance with the state of the host unit 110 and the communica-
tion method corresponding to the detected packets, a stable
supply of power can be provided to the UICC 140 or to the
internal SE 160 efficiently when the carrier wave is detected,
even if the host unit 110 is in the power off state or if the
portable terminal 200 is in the low battery state. Normally,
such as when the host power is on, power is supplied to the
chip card in the portable terminal, not through the CLF, and
consequently, power wastage and increased startup time can
be prevented.

Each type of processing described above may be executed
not only time sequentially according to the order in the
description but also in parallel or individually when necessary
or according to the processing capability of each apparatus
that executes the processing. Appropriate changes can be
made to the embodiments without departing from the scope
of the present invention.

When the configurations described above are implemented
by a computer, the processing details of the functions that
should be provided by each apparatus are described in a
program. When the program is executed by the computer, the
processing functions are implemented on the computer.

The program containing the processing details can be
recorded in a computer-readable recording medium. The
computer-readable recording medium can be any recording
medium, such as a magnetic recording device, an optical disc,
a magneto-optical recording medium, or a semiconductor
memory.

The program is distributed by selling, transferring, or lend-
ing a portable recording medium, such as a DVD or a CD-
ROM, with the program recorded on it, for example. The
program may also be distributed by storing the program in a
storage unit of a server computer and transferring the program
from the server computer to another computer through a
network.

A computer that executes this type of program first stores
the program recorded on a portable recording medium or the
program transferred from the server computer in its storage
unit. Then, the computer reads the program stored in its
storage unit and executes processing in accordance with the
read program. In a different program execution form, the
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computer may read the program directly from the portable

recording medium and execute processing in accordance with

the program, or the computer may execute processing in

accordance with the program each time the computer receives
5 the program transferred from the server computer. Alterna-
tively, the above-described processing may be executed by a
so-called application service provider (ASP) service, in
which the processing functions are implemented just by giv-
ing program execution instructions and obtaining the results
without transferring the program from the server computer to
the computer. The program of this form includes information
that is provided for use in processing by the computer and is
treated correspondingly as a program (something that is not a
direct instruction to the computer but is data or the like that
has characteristics that determine the processing executed by
the computer).

In the description given above, each apparatus is imple-
mented by executing the predetermined program on the com-
20 puter, but at least a part of the processing details may be

implemented by hardware.

10

15

What is claimed is:
1. A portable terminal comprising;

25 ahost;
a battery;
a power controller, which includes a first host power con-
troller, a second host power controller, a first contactless
30 front end (CLF) power controller, and a second CLF

power controller;
a chip card in the portable terminal;
aCLF;
an antenna,
35 afirst switch;
a second switch; and
a switch controller,
wherein the power controller supplies power generated by
the battery to the host, the chip card in the portable
40 terminal, and the CLF,
the first switch is connected to open or close a power supply
channel to the chip card in the portable terminal and a
single wire protocol (SWP) interface, branching off
from a power supply channel from the second host
45 power controller to the host,
the second switch is connected to open or close a power
supply channel to the chip card in the portable terminal
and the SWP interface, branching off from a power
supply channel from the second CLF power controller to
50 the CLF,
the switch controller opens the first switch and closes the
second switch when a) the CLF detects a contactless RF
signal, b) the host is off or the portable terminal is in a
low battery mode, and c) the contactless RF signal con-
55 forms to the communication method of the chip card in
the portable terminal, and
the switch controller closes the first switch and opens the
second switch when the host is on.
2. The portable terminal according to claim 1, further com-
60 prising a third switch and an internal secure element (SE),
wherein the power controller supplies power generated by
the battery to the internal SE as well as the host, the chip
card in the portable terminal, and the CLF,
the third switch is connected to open or close a power
supply channel to the internal SE, branching off from a
power supply channel from the first CLF power control-
ler to the CLF, and

o
o
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the switch controller closes the third switch when the CLF
detects a contactless RF signal and when the contactless
RF signal conforms to the communication method of the
internal SE.

3. A non-transitory portable terminal-readable recording
medium having recorded thereon a program for causing a
portable terminal including a host, a battery, a power control-
ler, which includes a first host power controller, a second host
power controller, a first contactless front end (CLF) power
controller, and a second CLF power controller, a chip card in
the portable terminal, a CLF, an antenna, a first switch, a
second switch, and a switch controller, the first switch being
connected to open or close a power supply channel to the chip
card in the portable terminal and a single wire protocol (SWP)
interface, branching off from a power supply channel from
the second host power controller to the host, the second
switch being connected to open or close a power supply
channel to the chip card in the portable terminal and the SWP
interface, branching off from a power supply channel from
the second CLF power controller to the CLF, to implement a
method comprising:

supplying, using the power controller, power generated by

the battery to the host, the chip card in the portable
terminal, and the CLF;

opening the first switch and closing the second switch,

using the switch controller, when a) the CLF detects a

10
contactless RF signal, b) the host is off or the portable
terminal is in a low battery mode, and c) the contactless
RF signal conforms to the communication method ofthe
chip card in the portable terminal; and

closing the first switch and opening the second switch,

using the switch controller, when the host is on.

4. The non-transitory portable terminal-readable recording
medium having recorded thereon a program for causing a
portable terminal according to claim 3,

wherein the portable terminal further includes a third

switch and an internal secure element (SE), the third
switch being connected to open or close a power supply
channel to the internal SE, branching off from a power
supply channel from the first CLF power controller to
the CLF, and

the method further comprises:

supplying, using the power controller, power generated by

the battery to the internal SE as well as the host, the chip
card in the portable terminal, and the CLF; and

closing the third switch, using the switch controller, when

the CLF detects a contactless RF signal and when the
contactless RF signal conforms to the communication
method of the internal SE.
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